Compositional correlation studies among the three different codon positions in 12 bacterial genomes.
Compositional distributions in the three codon positions of the coding sequences of 12 fully sequenced prokaryotic genomes, which are publicly available, were investigated. A universal compositional correlation was observed in most of the genomes under investigation irrespective of their overall genomic GC contents. In all the genomes, the GC contents at the first codon positions are always greater than the overall GC contents of the genomes whereas the reverse is true in the case of second codon positions. GC contents at the third codon positions are higher than the overall genomic GC contents in high GC containing genomes, and the opposite situation was found in case of low GC genomes except for Helicobacter pylori. In high-GC rich genomes, the GC contents at the first + second codon positions are less than the GC contents at the third codon positions, and they are low in low-GC genomes except for Helicobacter pylori. The distributions of four bases at the three different positions were also investigated for all 12 organisms. It was observed that in high-GC genomes G is the most dominant base and in low-GC genomes A is the most dominant base in the first codon positions. But purine bases, i.e., (A + G), predominantly occur in the first codon position. In the second codon position, A is the most dominant base in most of the organisms and G is the least dominant base in all the organisms. There is no unique regular pattern of individual bases at the third codon positions; however, there are significant differences in the occurrences of (G + C) contents in the third codon positions among the different organisms. Calculations of dinucleotide frequencies in 12 different organisms indicate that in GC-rich genomes GG, GC, CC, and CG dinucleotides are the most dominant whereas the reverse is true in case of low-GC genomes. Biological implications of these results are discussed in this paper.